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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for mounting the circuit 
board of a multilayer ceramic capacitor for reducing a sound generated 
due to piezoelectric phenomenon and a circuit board. 
SOLUTION: Lands 21a, 21b, 22a, and 22b for capacitor mounting which 
mutually conduct are formed at the face symmetrical positions of a 
surface 2a and a back face 2b of a circuit board 2, and multilayer ceramic 
capacitors 1A and IB with the similar specifications are surface- 
symmetrically arranged at the lands 21a, 21b, 22a, and 22b on the surface 
2a and the back face 2b of the circuit board 2, and are conductively 
connected. Thus, oscillation transmitted from one capacitor 1 A to the 
circuit board 2 and oscillation transmitted from the other capacitor 1 B to 
the circuit board 2 can be offset, and the resonance of the circuit board 2 
in response to the oscillation can be prevented. Therefore, the generation 
of an audible sound whose sound pressure is large can be reduced more 
sharply than in conventional manner. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the 
laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer The extemal 
terminal electrode of a couple which connects by turns the intemal electrode formed in this internal-electrode layer in 
the both ends of this element assembly in parallel It is the circuit board mounting method of the stacked type ceramic 
condenser equipped with the above, and is characterized by forming the land for capacitor moimting through which the 
front face of the aforementioned circuit board and a rear face flow mostly, arranging the aforementioned stacked type 
ceramic condenser to each of the land of the front face of this circuit board, and a rear face, and connecting a land 
conductively to an extemal terminal electrode. 

[Claim 2] The circuit board mounting method of the stacked type ceramic condenser according to claim 1 characterized 
by connecting conductively the land mostly formed in the field symmetric position in the front face and rear face of the 
aforementioned circuit board through the through hole formed in this land. 

[Claim 3] The element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the 
laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer The extemal 
terminal electrode of a couple which connects by turns the internal electrode formed in this internal-electrode layer in 
the both ends of this element assembly in parallel It is the circuit board mounting method of the stacked type ceramic 
condenser equipped with the above, and the stacked type ceramic condenser of the equivalent specification to which 
the almost same voltage is impressed is mostly characterized by the thing of the front face of the aforementioned 
circuit board, and a rear face arranged to a field symmetric position, respectively. 

[Claim 4] The circuit board mounting method of the stacked type ceramic condenser according to claim 3 characterized 
by forming the land for capacitor mounting through which the front face of the aforementioned circuit board and a rear 
face flow in a field synraietric position mostly, arranging the aforementioned stacked type ceramic condenser to each 
of the land of the front face of this circuit board, and a rear face, and connecting a land conductively to an extemal 
terminal electrode. 

[Claim 5] The element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the 
laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer The extemal 
terminal electrode of a couple which connects by turns the intemal electrode formed in this internal-electrode layer in 
the both ends of this element assembly in parallel it comes out, and it is and is mostly characterized by the thing 
equipped with the above for which the stacked type ceramic condenser of the equivalent specification of the front face 
of the circuit board and a rear face to which the land of each other for capacitor mounting is formed in a field 
synmietric position, and the almost same voltage is impressed in the aforementioned electronic circuitry is arranged so 
that it may become symmetrical with a field at each of the land of the front face of the aforementioned circuit board, 
and a rear face, and a land is connected conductively to an extemal terminal electrode 

[Claim 6] The element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the 
laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer The extemal 
terminal electrode of a couple which connects by turns the internal electrode formed in this internal-electrode layer in 
the both ends of this element assembly in parallel It is the circuit board equipped with the above, and the stacked type 
ceramic condenser to which the almost same voltage is impressed is characterized by the thing of the front face of the 
aforementioned circuit board, and a rear face arranged mostly at the field symmetric position, respectively. 
[Claim 7] The stacked type ceramic condenser arranged at the field position of symmetry of tfie front face of the 
aforementioned circuit board and a rear face is the circuit board according to claim 6 characterized by being constituted 
by equivalent specification. 

[Claim 8] The electromechanical coupling coefficient of one stacked type ceramic condenser of the aforementioned 
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equivalent specification is the circuit board according to claim 7 characterized by being set up within the limits of 70 to 
130% of the electromechanical coupling coefficient of the stacked type ceramic condenser of another side. 
[Claun 9] The dielectric constant of one stacked type ceramic condenser of the aforementioned equivalent specification 
is the circuit board according to claim 7 characterized by being set up within the limits of 50 to 150% of the dielectric 
constant of the stacked type ceramic condenser of another side. 

[Claim 10] It is the circuit board according to claim 7 characterized by the stacked type ceramic condenser of the 
aforementioned equivalent specification having the almost the same number of laminatings, and setting up the 1 bed 
depth of one stacked type ceramic condenser within the limits of 70 to 1 30% of the 1 bed depth of the stacked type 
ceramic condenser of another side. 

[Claim 1 1] It is the circuit board according to claun 7 characterized by the stacked type ceramic condenser of the 
aforementioned equivalent specification having almost the same much more thickness, and setting up the number of 
laminatings of one stacked type ceramic condenser within the limits of 70 to 130% of the nimiber of laminatings of the 
stacked type ceramic condenser of another side. 

[Claim 12] Each of the length of one stacked type ceramic condenser of the aforementioned equivalent specification, 
width of face, and height is the circuit board according to claim 7 characterized by being set up within the limits of the 
length of the stacked type ceramic condenser of another side, width of face, and 70 to 130% of height. 
[Claim 13] The stacked type ceramic condenser arranged at tiie field position of symmetry of the fi-ont face of the 
aforementioned circuit board and a rear face is the circuit board according to claim 6 characterized by carrying out 
parallel connection. 

[Claim 14] It is the circuit board according to claim 6 characterized by being arranged in the position where while has 
been arranged at the aforementioned field position of symmetry, and, as for a stacked type ceramic condenser, a 
position gap in the length direction of the stacked type ceramic condenser of another side and each direction of 
crosswise becomes within the limits of the length of the stacked type ceramic condenser of another side, and 30% of 
width of face. 

[Claim 15] The circuit board according to claim 6 characterized by having arranged while and setting the angle of the 
medial axis of the length direction of a stacked type ceramic condenser, and the medial axis of the length direction of 
the stacked type ceramic condenser of another side to accomplish as the aforementioned field position of symmetry 
within 40 degrees. 

[Claim 16] The aforementioned electronic circuitry is the circuit board according to claim 6 characterized by being the 
electronic circuitry to which the voltage impressed to the aforementioned stacked type ceramic condenser is changed. 
[Claim 17] It is the circuit board according to claim 6 which the aforementioned electronic circuitry is a smoothing 
circuit in a power circuit, and is characterized by the aforementioned stacked type ceramic condenser being a 
smoothing capacitor. 

[Claim 1 8] The aforementioned electronic circuitry is the circuit board according to claim 6 characterized by being the 
electronic circuitry to which the appUed voltage to the aforementioned stacked type ceramic condenser is changed on 
the firequency of an audible fi-equency band. 

[Claim 19] It is the circuit board according to claim 6 which while has been arranged at the aforementioned field 
position of symmetry, and is characterized by setting up the applied- voltage value to a stacked type ceramic condenser 
within the limits of 80 to 120% of the applied-voltage value to the stacked type ceramic condenser of another side in 
the aforementioned electronic circuitry. 

[Claim 20] It is the circuit board according to claim 6 which while has been arranged at the aforementioned field 
position of symmetry, and is characterized by setting the phase shift of the applied voltage to the stacked type ceramic 
condenser of another side to the phase of the applied voltage to a stacked type ceramic condenser to less than 20% of 
the phase period of the applied voltage to aforementioned one stacked type ceramic condenser in the aforementioned 
electronic circuitry. 

[Claim 21] The direct-current bias voltage value which direct-current bias voltage is impressed to the stacked type 
ceramic condenser of the both sides stationed at the aforementioned field position of symmetry in the aforementioned 
electronic circuitry, and is impressed to one stacked type ceramic condenser is the circuit board according to claim 6 
characterized by being set up within the limits of 80 to 120% of the direct-current bias voltage value impressed to the 
stacked type ceramic condenser of another side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circuit board mounting method and the 
circuit board of a stacked type ceramic condenser which can reduce the generating sound by the piezoelectric 
phenomena. 
[0002] 

[Description of the Prior Art] Conventionally, in the smoothing circuit in power circuits, such as a DC-DC converter, 
many Aluminium electrolytic capacitors were used as a capacitor for power supply smooth. 
[0003] However, it came to use for the electronic circuitry which needs high electrostatic capacity, such as a power 
supply smoothing circuit, for the Tantalum electrolytic capacitor from which the same electrostatic capacity as a 
Aluminium electrolytic capacitor is obtained in a small configuration rather than a Aluminium electrolytic capacitor 
with the miniaturization of an electronic circuitry and electronic equipment. 

[0004] On the other hand, most capacitors used for an electronic circuitry are shifting to a stacked type ceramic 
condenser with an electronic circuitry in recent years and the miniaturization of electronic equipment, and energy 
saving. 

[0005] Since a stacked type ceramic condenser is small and it excels in reliabihty and endurance, it spreads quickly. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if alternating voltage is impressed, impressing direct current 
voltage since the material of a high dielectric constant system is used as dielectric materials, a piezoelectric phenomena 
will arise and vibration will generate a small mass stacked type ceramic condenser. This vibration has what has a big 
dielectric constant, and the inclination for what has a large configuration to appear more notably. 
[0007] For this reason, in the smoothing circuit of a power circuit, since the configuration used the large stacked type 
ceramic condenser with big electrostatic capacity in many cases comparatively, vibration of this kind sometimes 
occurred plentifiiUy. 

[0008] Moreover, when the above-mentioned vibration occurs in a stacked type ceramic condenser, vibration of a 
capacitor gets across to the circuit board which moimts this capacitor, a substrate resonates, and sound may be 
amplified. That is, while surrounding air vibrates and soimd occurs by vibration of a capacitor, resonance vibration also 
of the substrate is carried out. For this reason, there was a trouble that soimd pressure became large and became jarring 
as an audible sound. 

[0009] The purpose of this invention is offering the circuit board mounting method and the circuit board of a stacked 
type ceramic condenser which can reduce the sound produced by the piezoelectric phenomena in view of the above- 
mentioned trouble. 
[0010] 

[Means for Solving the Problem] this invention in order to attain the above-mentioned purpose in a claim 1 The 
element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the laminating of 
the dielectric layer which consists of a dielectric ceramic, and the intemal-electrode layer, It is the mounting method to 
the circuit board of the stacked type ceramic condenser which consists of an extemal terminal electrode of a couple 
which connects by turns the internal electrode formed in this intemal-electrode layer in the both ends of this element 
assembly in parallel. The land for capacitor mounting through which the front face of the aforementioned circuit board 
and a rear face flow in a field symmetric position mostly is formed. The circuit board moimting method of a stacked 
type ceramic condenser which arranges the aforementioned stacked type ceramic condenser to each of the land of the 
front face of this circuit board and a rear face, and connects an extemal terminal electrode and a land conductively to it 
is proposed. 
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[001 1] Furthermore, in a claim 2, the circuit board mounting method of a stacked type ceramic condenser which 
connects conductively the land mostly formed in the field symmetric position in the front face and rear face of the 
aforementioned circuit board through the through hole formed in this land is proposed in the circuit board mounting 
method of a stacked type ceramic condenser according to claim 1. 

[0012] According to the above-mentioned claim 1 and the circuit board mounting method of a stacked type ceramic 
condenser according to claim 2, the same signal or current, and voltage are impressed to the stacked type ceramic 
condenser mounted in each of the front face of the circuit board, and a rear face. Therefore, when vibration by 
piezoelectricity effect occurs in one stacked type ceramic condenser, the same vibration also as the stacked type 
ceramic condenser of another side occxirs. However, the stacked type ceramic condenser mounted on the surface of the 
circuit board and the stacked type ceramic condenser mounted in the rear face of the circuit board are mounted so that 
it may become symmetrical witii a field mutually. Therefore, although vibration by various changes of state, such as 
thickness vibration, thickness slip vibration, field slipping vibration, torsional oscillation, and flexural oscillation, 
exists also in vibration generated by piezoelectricity effect, the direction of the change of state produced in the stacked 
type ceramic condenser mounted on the surface of the circuit board and the direction of the change of state produced in 
the stacked type ceramic condenser mounted in the rear face of the circuit board tum into opposite direction mutually. 
For this reason, since vibration transmitted to the circuit board from one stacked type ceramic condenser and vibration 
transmitted to the circuit board from the stacked type ceramic condenser of another side negate each other, the circuit 
board does not resonate. Therefore, the oscillating sound made in the stacked type ceramic condenser is not amplified, 
and generating of audible sound with loud sound pressure is reduced. 

[0013] Furthermore, according to the circuit board moimting method of a stacked type ceramic condenser according to 
claim 2, since the land of the front face of the circuit board and the land on the back have flowed by the through hole, a 
difference hardly arises in the phase of signal level and a signal between the electrical signal which results in the land 
of the aforementioned front face, and the electrical signal which results in the land of the aforementioned rear face. 
Thereby, voltage with the almost same level and phase is impressed to the stacked type ceramic condenser connected 
to each of the land on the rear face of front of the aforementioned circuit board. 

[0014] Moreover, the element assembly of the rectangular parallelepiped configuration which comes by tums to carry 
out the laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer in a 
claim 3, It is the mounting method to the circuit board of the stacked type ceramic condenser which consists of an 
external terminal electrode of a couple which connects by tums the internal electrode formed in this intemal-electrode 
layer in the both ends of this element assembly in parallel. The circuit board mounting method of the stacked type 
ceramic condenser of the front face of the aforementioned circuit board and a rear face mostly arranged to a field 
symmetric position, respectively is proposed for the stacked type ceramic condenser of the equivalent specification to 
which the almost same voltage is impressed. 

[0015] Furthermore, in a claim 4, in the circuit board mounting method of a stacked type ceramic condenser according 
to claim 3, the land for capacitor mounting through which the front face of the aforementioned circuit board and a rear 
face flow mostly is formed, and the circuit board moxinting method of a stacked type ceramic condenser which 
arranges the aforementioned stacked type ceramic condenser to each of the land of the front face of this circuit board 
and a rear face, and connects an extemal terminal electrode and a land conductively to it is proposed. 
[0016] According to the above-mentioned claim 3 and the circuit board mounting method of a stacked type ceramic 
condenser according to claim 4, the almost same voltage is impressed to the stacked type ceramic condenser mounted 
in each of the front face of the circuit board, and a rear face. Therefore, when vibration by piezoelectricity effect occurs 
in one stacked type ceramic condenser, the same vibration also as the stacked type ceramic condenser of another side 
occurs. However, the stacked type ceramic condenser mounted on the surface of the circuit board and the stacked type 
ceramic condenser mounted in the rear face of the circuit board are mounted so that it may become synmietrical with a 
field mutually. Therefore, although vibration by various changes of state, such as thickness vibration, thickness slip 
vibration, field slipping vibration, torsional oscillation, and flexural oscillation, exists also in vibration generated by 
piezoelectricity effect, the direction of the change of state produced in the stacked type ceramic condenser mounted on 
the surface of the circuit board and the direction of the change of state produced in the stacked type ceramic condenser 
moxmted in the rear face of the circuit board tum into opposite direction mutually. For this reason, since vibration 
transmitted to the circuit board from one stacked type ceramic condenser and vibration transmitted to the circuit board 
from the stacked type ceramic condenser of another side negate each other, the circuit board does not resonate. 
Therefore, the oscillating sound made in the stacked type ceramic condenser is not amplified, and generating of audible 
sound with loud sound pressure is reduced. 

[0017] Moreover, the element assembly of the rectangular parallelepiped configuration which comes by tums to carry 
out the laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer in a 
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claim 5, The stacked type ceramic condenser which consists of an external terminal electrode of a couple which 
connects by turns the internal electrode formed in this internal-electrode layer in the both ends of this element 
assembly in parallel It is the mounting method to the circuit board when using for the applied voltage to this stacked 
type ceramic condenser as a component part of the electronic circuitry which change produces. The land of each other 
for capacitor mounting is formed in the simultaneously side symmetric position of the front face of the circuit board, 
and a rear face. The circuit board moxmting method of a stacked type ceramic condenser which arranges the stacked 
type ceramic condenser of the equivalent specification to which the almost same voltage is impressed in the 
aforementioned electronic circuitry so that it may become synmietrical with a field at each of tiie land of the front face 
of the aforementioned circuit board and a rear face, and connects a land conductively to an extemal terminal electrode 
is proposed. 

[0018] According to the circuit board moimting method of this stacked type ceramic condenser, the almost same 
voltage is impressed to the stacked type ceramic condenser mounted in each of the front face of the circuit board, and a 
rear face, and change arises on this voltage. Therefore, when vibration by piezoelectricity effect occurs in one stacked 
type ceramic condenser, the same vibration also as the stacked type ceramic condenser of another side occurs. 
However, the stacked type ceramic condenser moxmted on the surface of the circuit board and the stacked type ceramic 
condenser mounted in the rear face of the circuit board are mounted so that it may become symmetrical witfi a field 
mutually. Therefore, although vibration by various changes of state, such as thickness vibration, thickness slip 
vibration, field slipping vibration, torsional oscillation, and flexural oscillation, exists also in vibration generated by 
piezoelectricity effect, the direction of the change of state produced in the stacked type ceramic condenser mounted on 
the surface of the circuit board and the direction of the change of state produced in the stacked type ceramic condenser 
mounted in the rear face of the circuit board turn into opposite direction mutually. For this reason, since vibration 
transmitted to the circuit board from one stacked type ceramic condenser and vibration transmitted to the circuit board 
from the stacked type ceramic condenser of another side negate each other, the circuit board does not resonate. 
Therefore, the oscillating sound made in the stacked type ceramic condenser is not amplified, and generating of audible 
sound with loud sound pressure is reduced. 

[0019] Moreover, the element assembly of the rectangular parallelepiped configuration which comes by turns to carry 
out the laminating of the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer in a 
claim 6, In the circuit board in which the electronic circuitry which contains the stacked type ceramic condenser which 
consists of an extemal terminal electrode of a couple which connects by tums the intemal electrode formed in this 
internal-electrode layer in the both ends of this element assembly in parallel as one component part is formed The 
stacked type ceramic condenser to which the almost same voltage is impressed proposes the circuit board of the front 
face of the aforementioned circuit board, and a rear face arranged mostiy at the field symmetric position, respectively. 
[0020] According to this circuit board, the almost same voltage is impressed to the stacked type ceramic condenser 
mounted in each of the front face of the circuit board, and a rear face. Therefore, when vibration by piezoelectricity 
effect occurs in one stacked type ceramic condenser, the same vibration also as the stacked type ceramic condenser of 
another side occurs. However, the stacked type ceramic condenser mounted on the surface of the circuit board and the 
stacked type ceramic condenser mounted in tiie rear face of the circuit board are mounted so that it may become 
symmetrical with a field mutually. Therefore, although vibration by various changes of state, such as thickness 
vibration, thickness slip vibration, field slipping vibration, torsional oscillation, and flexural oscillation, exists also in 
vibration generated by piezoelectricity effect, the direction of the change of state produced in the stacked type ceramic 
condenser mounted on the surface of the circuit board and the direction of the change of state produced in the stacked 
type ceramic condenser mounted in the rear face of the circuit board turn into opposite direction mutually. For this 
reason, since vibration transmitted to the circuit board from one stacked type ceramic condenser and vibration 
transmitted to the circuit board from the stacked type ceramic condenser of another side negate each other, the circuit 
board does not resonate. Therefore, the oscillating sound made in the stacked type ceramic condenser is not amplified, 
and generating of audible sound with loud sound pressure is reduced. 

[0021] Moreover, in the claim 7, in order to raise the rate of a denial of the aforementioned vibration, what was 
constituted by equivalent specification in the circuit board according to claim 6 as a stacked type ceramic condenser 
arranged at the field position of symmetry of the front face of the aforementioned circuit board and a rear face was 
used. 

[0022] Moreover, in a claim 8 or a claim 12, the following range is proposed in the circuit board according to claim 7 
as a range of the equivalent specification from which the rate of a denial of the above-mentioned vibration is obtained 
in need 10 minutes when actually using it. 

[0023] That is, in a claim 8, the electromechanical coupling coefficient of one stacked type ceramic condenser of the 
aforementioned equivalent specification proposes the circuit board set up within the limits of 70 to 130% of the 
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electromechanical coupling coefficient of the stacked type ceramic condenser of another side. 
[0024] Moreover, in a claim 9, the dielectric constant of one stacked type ceramic condenser of the aforementioned 
equivalent specification proposes the circuit board set up within the limits of 50 to 150% of the dielectric constant of 
the stacked type ceramic condenser of another side. 

[0025] Moreover, in a claim 10, the stacked type ceramic condenser of the aforementioned equivalent specification has 
the almost the same number of laminatings, and the 1 bed depth of one stacked type ceramic condenser proposes the 
circuit board set up within the limits of 70 to 130% of the 1 bed depth of the stacked type ceramic condenser of another 
side. 

[0026] Moreover, in a claim 1 1, the stacked type ceramic condenser of the aforementioned equivalent specification has 
almost the same much more thickness, and the nxmiber of laminatings of one stacked type ceramic condenser proposes 
the circuit board set up within the limits of 70 to 130% of the number of laminatings of the stacked type ceramic 
condenser of another side. 

[0027] Moreover, in a claim 12, each of the length of one stacked type ceramic condenser of the aforementioned 
equivalent specification, width of face, and height proposes the circuit board set up within the limits of the length of 
the stacked type ceramic condenser of another side, width of face, and 70 to 130% of height. 
[0028] Moreover, in a claim 13, the stacked type ceramic condenser arranged at the field position of synmietry of the 
front face of the aforementioned circuit board and a rear face proposes the circuit board by which parallel connection is 
carried out in the circuit board according to claim 6. 

[0029] In this circuit board, by carrying out parallel connection of the aforementioned stacked type ceramic condenser, 
the same voltage was impressed to each capacitor on the rear face of firont, and the rate of a denial of vibration was 
raised. 

[0030] Moreover, in a claim 14 and a claim 15, the following range is proposed in the circuit board according to claim 
6 as a range of a gap of the field position of symmetry fi-om which the rate of a denial of the above-mentioned vibration 
is obtained in need 10 minutes when actually using it. 

[0031] That is, in a claim 14, while has been arranged at the aforementioned field position of synmietry, and a stacked 
type ceramic condenser proposes the circuit board arranged in the position where a position gap in the lengtii direction 
of the stacked type ceramic condenser of another side and each direction of crosswise becomes within the limits of the 
length of the stacked type ceramic condenser of another side, and 30% of width of face. 

[0032] Moreover, in a claim 15, the circuit board by which while has been arranged and the angle of the medial axis of 
the length direction of a stacked type ceramic condenser and the medial axis of the length direction of the stacked type 
ceramic condenser of another side to accomplish is set as the aforementioned field position of symmetry within 40 
degrees is proposed. 

[0033] Moreover, in a claim 16 or a claim 18, the circuit board in which the following electronic circuitry is formed as 
an electronic circuitry from which the rate of a denial of the above-mentioned vibration is obtained in need 10 minutes 
when generating of vibration is large and the above-mentioned circuit board is actually used in the former is proposed 
in the circuit board according to claim 6. 

[0034] That is, in a claim 16, the aforementioned electronic circuitry proposes the circuit board which is the electronic 
circuitry to which the voltage impressed to the aforementioned stacked type ceranric condenser is changed. 
[0035] Moreover, in a claim 17, the aforementioned electronic circuitry is a smoothing circuit in a power circuit, and 
the aforementioned stacked type ceramic condenser proposes the circuit board which is a smoothing capacitor. 
[0036] Moreover, in a claim 18, the aforementioned electronic circuitry proposes the circuit board which is the 
electronic circuitry to which the appHed voltage to the aforementioned stacked type ceramic condenser is changed on 
the frequency of an audible frequency band. 

[0037] Moreover, in a claim 19 or a claim 21, the following range is proposed in the circuit board according to claim 6 
as applied voltage to the aforementioned stacked type ceramic condenser from which the rate of a denial of the above- 
mentioned vibration is obtained in need 10 minutes when actually using it. 

[0038] That is, in a claim 19, in the aforementioned electronic circuitry, while has been arranged at the aforementioned 
field position of symmetry, and the applied- voltage value to a stacked type ceramic condenser proposes the circuit 
board set up within the limits of 80 to 120% of the applied-voltage value to the stacked type ceramic condenser of 
another side. 

[0039] Moreover, in a claim 20, in the aforementioned electronic circuitry, while has been arranged at the 
aforementioned field position of synmietry, and the phase shift of the applied voltage to the stacked type ceramic 
condenser of another side to the phase of the applied voltage to a stacked type ceramic condenser proposes the circuit 
board set to less than 20% of the phase period of the applied voltage to aforementioned one stacked type ceramic 
condenser. 
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[0040] Moreover, in a claim 21, the direct-current bias voltage value which direct-current bias voltage is impressed to 
the stacked type ceramic condenser of the both sides stationed at the aforementioned field position of symmetry, and is 
impressed to one stacked type ceramic condenser proposes the circuit board set up within tiie limits of 80 to 120% of 
the direct-current bias voltage value impressed to the stacked type ceramic condenser of another side in the 
aforementioned electronic circuitry. 
[0041] 

[Embodiments of the Invention] Hereafter, 1 operation form of this invention is explained based on a drawing. 
[0042] The perspective diagram and drawing 2 which show the circuit board mounting state of a stacked type ceramic 
condenser [ in / 1 operation form of this invention / in drawin g 1 ] are the side cross section. In drawing, 1 (1 A, IB) is a 
stacked type ceramic condenser (a capacitor is only called hereafter), and consists of an element assembly 13 which 
comes to carry out the laminating of a dielectric layer 1 1 and the internal electrode 12 by turns, and extemal electrodes 
14a and 14b of a couple which have connected the intemal electrode in parallel by turns in the both ends of an element 
assembly 13. 

[0043] A dielectric layer 1 1 consists of a ceramic sintered compact of the shape of a rectangular sheet, and the ceramic 
sintered compact is formed from the dielectric porcelain material which makes for example, titanic-acid magnesium 
etc. a principal component. 

[0044] An intemal electrode 12 consists of a metal thin film which made the metal paste sinter, and what makes a 
principal component noble-metals material like Pd or Ag-Pd, for example is used as a metal paste. The extemal 
electrode 14 is also formed of the same material as an intemal electrode 12, and solder plating is given in order to 
receive a front face solder wettability. 

[0045] Moreover, capacitor 1 A and capacitor IB are the things of the same specification. 

[0046] In addition, even if the specification of capacitor lA and capacitor IB is not the same, it should just be the 
almost equivalent specification from which the denial of vibration mentioned later is obtained in need 10 minutes. 
[0047] For example, especially as a convention element of equivalent specification with which the rate of a denial of 
vibration is obtained in need 10 rninutes when actually using it, an electromechanical coupling coefficient, a dielectric 
constant, the thickness that hits fiirther, the number of laminatings, etc. are important. As a range with these suitable 
elements, it is obtained from the experiment as follows. 

[0048] That is, the electromechanical coupling coeflBcient of one capacitor should be set up within the limits of 70 to 
130% of the electromechanical coupling coefficient of the capacitor of another side between capacitor 1 A and 
capacitor IB. 

[0049] Moreover, the dielectric constant of the dielectric materials used for one capacitor should be set up within the 
limits of 50 to 1 50% of the dielectric constant of the dielectric materials used for the capacitor of another side between 
capacitor 1 A and capacitor IB. 

[0050] Moreover, between capacitor 1 A and capacitor IB, the number of laminatings is almost the same, and the 1 bed 
depth of one capacitor should be set up within llie limits of 70 to 130% of the 1 bed depth of the capacitor of another 
side. 

[0051] Moreover, when much more thickness in both sides is almost the same between capacitor 1 A and capacitor IB, 
the number of laminatings of one capacitor should be set up within the limits of 70 to 1 30% of the number of 
laminatings of the capacitor of another side. 

[0052] Moreover, be set up within the limits of [ which are the length of the capacitor of another side, width of face, 
and 70% to 130% of height, respectively ] the length of one capacitor, width of face, and height between capacitor 1 A 
and capacitor IB. 

[0053] Vibration generated by using capacitor 1 A and capacitor IB which are set as above-mentioned within the limits 
is reduced sharply. 

[0054] 2 is the circuit board and uses the monolayer double printed board here. Furthermore, Lands 21a and 22a and 
Lands 21b and 22b for moxmting Capacitors 1 A and IB are formed in a field symmetric position, and the land of each 
other symmetrical with a field is connected conductively to each of surface 2a of the circuit board 2, and rear-face 2b 
through the through hole 23. That is, land 22a of another side where land 21a is connected conductively to land 21b on 
the back through a through hole 23, and while being formed in the front face of the circuit board 2 is formed in the 
front face is connected conductively to land 22b on the back through the through hole 23. 

[0055] In addition, the kinds of circuit board may be things other than the above-mentioned monolayer double printed 
boards, such as a ceramic multilayered circuit board. 

[0056] Moreover, the surface lands 21a and 22a and the lands 21b and 22b on the back which counter mutually have 
just flowed, and you may make it flow through them combining a through hole 23 and a circuit pattern, and may make 
it flow through them using jumper wiring etc. That is, the almost same voltage as the both sides of capacitor 1 A and 



Page 6 of 8 



capacitor IB should just be made to be impressed. 

[0057] Here, as applied voltage to the capacitors 1 A and IB by which the rate of a denial of vibration later mentioned 
when actually using it is obtained in need 10 minutes, the following voltage range is acquired by experiment. 
[0058] That is, in the electronic circuitry using Capacitors 1 A and IB, the applied-voltage value to one capacitor of 
capacitor 1 A and capacitor IB should be set up within the limits of 80 to 120% of the applied- voltage value to the 
capacitor of another side. 

[0059] Moreover, in the electronic circuitry, the phase shift of the applied voltage to the capacitor of another side to the 
phase of the applied voltage to one capacitor should be set to less than 20% of the phase period of the applied voltage 
to one capacitor. 

[0060] Moreover, in the electronic circuitry, when direct-current bias voltage is impressed to Capacitors 1 A and IB, be 
set up within the limits of 80 to 120% of the direct-current bias voltage value to which the direct-current bias voltage 
value impressed to one capacitor is impressed to the capacitor of another side. 

[0061] If the almost same voltage with which are satisfied these any they are is impressed to both capacitors 1 A and 
IB, vibration generated by Capacitors 1 A and IB will be reduced sharply. 

[0062] On the other hand, one external electrode 14a of capacitor 1 A moxmted in surface 2a of the circuit board 2 is 
connected conductively to land 21a by solder, and external electrode 14b of another side is connected conductively to 
land 22a. Moreover, one extemal electrode 14a of capacitor IB mounted in surface 2b of the circuit board 2 is 
connected conductively to land 21b by solder, and extemal electrode 14b of another side is connected conductively to 
land 22b. 

[0063] Here, in order to suppress generating of vibration, in case capacitor 1 A and capacitor IB are soldered, it is 
desirable to solder in the state where it has arranged so that capacitor 1 A and capacitor IB may become almost 
symmetrical with a field. 

[0064] It tums out that following within the limits is desirable as a range of a gap of the field position of synmietry 
from which the rate of a denial of the above-mentioned vibration is obtained in need 10 minutes when actually using it 
in the experimental result for asking for the tolerance of this position gap, since it is almost impossible to change into a 
perfect field symmetrical state in case Capacitors 1 A and IB are actually moxmted. 

[0065] That is, one capacitor of the capacitors 1 A and IB arranged mostly at the field position of symmetry should be 
arranged in the position where a position gap in the length direction of the capacitor of another side and each direction 
of crosswise becomes within the limits of the length of the stacked type ceramic condenser of another side, and 30% of 
width of face. Moreover, it is that the angle of the medial axis of the length direction of one capacitor of the capacitors 
1 A and IB arranged mostly at the field position of symmetry and the medial axis of the length direction of the 
capacitor of another side to accomplish is set as less than 40 degrees. 

[0066] Next, an example of the concrete electronic circuitry in this operation gestalt is explained. 
[0067] Drawing 3 is the circuit diagram showing DC-DC converter 30 using the capacitors 1 A and IB which applied 
the circuit board mounting method mentioned above. It is the capacitor by which set to drawing, a PDM circuit and 34 
mentioned [ DC power supply and 32 ] above P channel type FET and 33 in 31, and an inductor, and lA and IB 
mentioned diode and 35 above. 

[0068] The positive electrode of DC power supply 31 is connected to the source of FET32, and the drain of FET32 is 
connected to the end of Capacitors 1 A and IB, and output terminal 36a through the inductor 35 while connecting with 
the cathode of diode 34. Moreover, the anode of diode 34 and the other end of Capacitors 1 A and IB are connected to 
the negative electrode of DC power supply 31, and earth terminal 36b. Furthermore, the voltage Vcon outputted fi-om 
the PDM circuit 33 is impressed to the gate of FET32. 

[0069] When the PDM circuit 33 outputs the voltage Vcon of pulse width t the predetermined period T and voltage 
Vcon is impressed to the gate of FET32, FET32 will be in an ON state and is energized between source drains. 
[0070] When FET32 is an ON state, the energization current between the source drain is outputted firom output 
terminal 36a through an inductor 35. Furthermore, the aforementioned energization current flows into Capacitors 1 A 
and IB, and Capacitors lA and IB are charged. 

[0071] Moreover, when FET32 is OFF, the current fi"om DC power supply 31 is intercepted by FET32. The energy 
currently conserved by the inductor 35 at this time serves as counter-electromotive force, it is outputted, and the fi-ee 
HOI ring current by counter-electromotive force is energized by Capacitors 1 A and IB and output terminal 36a 
through diode 34. 

[0072] Here, output voltage Vo is expressed by (1) formula when output voltage of DC power supply 31 is set to Vin. 
[0073] Vo=Vin-t/T --(1) 

That is, voltage Vo becomes what carried out the multiplication of the voltage Vin to the value which carried out the 
division of the pulse width t the period T. Therefore, in the PDM circuit 33, output voltage Vo can be arbitrarily set up 
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by changing the ratio of pulse width t and a period T. 

[0074] Since Capacitors 1 A and IB are used for smooth, what has big electrostatic capacity is needed in the above- 
mentioned DC-DC converter circuit 30. Furthermore, alternating voltage will be impressed to Capacitors 1 A and IB, 
impressing direct current voltage. Therefore, a piezoelectric phenomena arises to Capacitors 1 A and IB, and vibration 
occurs. 

[0075] However, in this operation gestalt, since vibration transmitted to the circuit board from one stacked type 
ceramic condenser since Capacitors 1 A and IB were mounted so that it might become symmetrical with a field at the 
front reverse side of the circuit board 2 as mentioned above, and vibration transmitted to the circuit board from the 
stacked type ceramic condenser of another side negate each other, the circuit board does not resonate and generating of 
audible sound with loud sound pressure is reduced. 

[0076] That is, as shown in drawing 4 , when vibration by piezoelectricity effect occurs in capacitor 1 A mounted in 
surface 2a of the circuit board 2, the same vibration also as the stacked type ceramic condenser of another side occurs. 
In addition, although vibration by various changes of state, such as thickness vibration, thickness slip vibration, field 
slipping vibration, torsional oscillation, and flexural oscillation, exists also in vibration generated by piezoelectricity 
effect, it explains as what vibration displaced in the direction perpendicular to the field of the circuit board 2 here 
generated. 

[0077] However, since capacitor IB mounted in capacitor lA moimted in surface 2a of the circuit board 2 and rear- 
face 2b is the thing of the equivalent specification mounted so that it might become symmetrical with a field mutually, 
the direction of the change of state produced in one capacitor 1 A (Dal, Da2) and the direction of the change of state 
produced in capacitor IB of another side (Dbl, Db2) tum into opposite direction mutually. 
[0078] For this reason, since vibration transmitted to the circuit board 2 from one capacitor 1 A and vibration 
transmitted to the circuit board 2 from capacitor IB of another side negate each other, the circuit board 2 does not 
resonate. 

[0079] Therefore, the sound made by vibration of Capacitors 1 A and IB is not amplified, and generating of audible 
sound with loud sound pressure is reduced. 

[0080] In addition, this operation gestalt is an example and this invention is not limited to this. For example, although 
this invention was applied to the DC-DC converter circuit 30 with this operation gestalt, even if it applies to other 
electronic circuitries, demonstrating the same effect cannot be overemphasized. When this invention is applied, as an 
electronic circuitry in which the depressor effect of vibration and audible sound shows up notably for example, the 
electronic circuitry to which the applied voltage to Capacitors 1 A and IB is changed - especially The smoothing 
circuit using [ on the electronic circuitry and power circuit to which applied voltage is changed continuously, and ] 
Capacitors 1 A and lb as a smoothing capacitor, The electronic circuitry to which the applied voltage to Capacitors lA 
and IB is changed on the frequency of an audible frequency band (20Hz - 20kHz) with the frequency of an audible 
frequency band is mentioned. 

[0081] Moreover, with this operation gestalt, although generating of vibration was suppressed [ in the same circuit ] 
using two capacitors 1 A and IB arranged on the front reverse side of the circuit board 2 into the portion which uses 
one capacitor by usual, it is not limited to this. 

[0082] For example, if these two capacitors are arranged so that it may become almost synmietrical with a field as 
mentioned above at the front reverse side of the circuit board 2 when the almost same voltage as these capacitors is 
impressed even if it is two capacitors used for the portion from which it differs in the same circuit, vibration generated 
by these capacitors can be suppressed. 

[0083] Moreover, if these two capacitors are arranged so that it may become abnost symmetrical with a field as 
mentioned above at the front reverse side of the circuit board 2 when the almost same voltage as these capacitors is 
impressed even if it is the capacitor used in two different electronic circuitries, respectively, vibration generated by 
these capacitors can be suppressed. 
[0084] 

[Effect of the Invention] Since the stacked type ceramic condenser by which parallel connection was carried out was 
mounted according to the claim 1 of this invention, and the circuit board mounting method of a stacked type ceramic 
condenser according to claim 2 so that it might become symmetrical with a field at the front rear face of the circuit 
board as explained above, vibration transmitted to the circuit board from one stacked type ceramic condenser and 
vibration transmitted to the circuit board from the stacked type ceramic condenser of another side negate each other, 
and it can prevent that the circuit board resonates to this vibration. Therefore, the sound made by vibration of a stacked 
type ceramic condenser is not amplified, and generating of audible sound with loud sound pressure can be sharply 
reduced compared with the former. 

[0085] Furthermore, since the voltage which has the almost same level and phase to the stacked type ceramic 
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condenser connected to each of the land on the rear face of front of the aforementioned circuit board can be impressed 
according to the circuit board mounting method of a stacked type ceramic condenser according to claim 2, vibration 
produced in both stacked type ceramic condensers is negated nearly completely. 

[0086] Moreover, since according to the claim 3 and the circuit board mounting method of a stacked type ceramic 
condenser according to claim 4 the stacked type ceramic condenser of the equivalent specification to which the almost 
same voltage is impressed was mounted so that it might become synmietrical with a field at the front rear face of the 
circuit board, vibration transmitted to the circuit board from one stacked type ceramic condenser and vibration 
transmitted to the circuit board from the stacked type ceramic condenser of another side negate each other, and it can 
prevent that the circuit board resonates to this vibration. Therefore, the sound made by vibration of a stacked type 
ceramic condenser is not amplified, and generating of audible sound with loud sound pressure can be sharply reduced 
compared with the former. 

[0087] Moreover, according to the circuit board mounting method of a stacked type ceramic condenser according to 
claim 5 In case it uses as a component part of the electronic circuitry which mounts a stacked type ceramic condenser 
in the circuit board, and change produces in the applied voltage to this stacked type ceramic condenser Since the 
stacked type ceramic condenser of the equivalent specification to which the almost same voltage is impressed in an 
electronic circuitry was mounted so that it might become symmetrical with a field at each of the land of the front face 
of the aforementioned circuit board, and a rear face Vibration transmitted to the circuit board from one stacked type 
ceramic condenser and vibration transmitted to the circuit board from the stacked type ceramic condenser of another 
side negate each other, and it can prevent that the circuit board resonates to this vibration. Therefore, the sound made 
by vibration of a stacked type ceramic condenser is not ampUfied, and generating of audible sound with loud sound 
pressure can be sharply reduced compared with the former. 

[0088] Moreover, according to the circuit board according to claim 6 to 21, vibration transmitted to the circuit board 
from one stacked type ceramic condenser since it was mounted so that it might become synmietrical with a field at the 
front rear face of the circuit board, and vibration transmitted to the circuit board from the stacked type ceramic 
condenser of another side negate mutually the stacked type ceramic condenser to which the almost same voltage is 
impressed, and it can prevent that the circuit board resonates to this vibration. Therefore, the sound made by vibration 
of a stacked type ceramic condenser is not amplified, and generating of audible sound with loud soxmd pressure can be 
sharply reduced compared with the former. 
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^^^^9.mi:'A^<E>t£^mm± 7 S «:/ n >7">t>-Sr— 

[0 0 2 0] K[51SS««tCj;n«. IDSSS^CDSSRO; 
^5-;/^n>x>-y- {CBEH^ft* ck ^ S W)74«I6^ b t 
Jl-b 5 5 3 >7^>tJ-i:llg&»«©a®lc|IS$nyS: 

(D-jj^t.u-s.^^\zKn-:fj\p\t.ts.^, ccDtdtb. —yj<Dm 
fcss) t'/)m-^mi^-^o<Dx\ m^mi^.A^fMr ^z.t 

A^m^^o ^-oT. «»-fe7 5>;/i7n>^>-t»-|C:fei;/S:S 

[0 0 2 1] ^fz, m>km7T'it. mimmm<DfT-hmv 
mm\E^mm(D^mRnmm(^mnw&m\zmm^ritz 

3S7ia«so[pi!^s«{c*viT, mmz^mr^±-e±m 
mmon-^m vmA^<$^m+^iz'AirL^m^i±m(Dmm 

[0 0 2 3] ip-^, w^ssTw, mmm^ti:m<D~ij 

1 3 0 %cDi6fflrt{c®:^$nTVi^iH]gsais^« 
[0 0 2 4] ^fz, m^m9X'it. mmm^ti:U(D~:fj 

S-;/i7a>T^>-y-©^W^co5 0%*^"=. 1 5 0% ©$6ffl 

[0 0 2 5] »j}?3SioT«, Bfrfai^^tt^i©» 
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% 05^H 1^ tcis^ $ nx V i ^ DS^a^s ^ o 
[0 0 2 6] sfc« ix«, mmwimi±m<Dm 

•o—yfcomm± ^ 5 ^ n y^y-^ommmtmyjcom 

m±y^yi^::2y^y-*)-<Dmm^C0 7 1 3 0% 

[0 0 2 7] ^;fc, 2x«, mmm^{m<D- 

$©7 0 13 0 %©$eHrt{cl3:^$tlX^i^tE]8& 
[0 0 2 8] Sfc. fl^3Sl3X«. W*3S6f5«<73Il 

^m\zmm^ ntzmm^"^ 5. vi^ziyy'y^timmmm 
s nx * [iKais s^r s . 

[0 0 2 9] ^lpI?S»«Xtt. HfffBWffi-tr5 5 ■yi7n> 
X >it ^M^j^^r -5 C i: ic J: D . ««M® -^n-e'tx© 

3>7'>-y-ici^-«jE^EPipbx, sa!i©fr-6ML^?£ 

20 l^sbfto 

[0 0 3 0] 1 4Ry:n*3Si 5X«, B 

*«6fEaE®i5]ssa«(c*5iix, i^mtcffiffl-r -sixi 
fsjg»®iT-&?ft {.m^^^-s+^izn^ti^mnw^mo) 
-rnw^sHi: Lx;*co«effl$:a^-r-5, 

[0 0 3 1] BP*.. w*iii 4xtt, mrn'mMw^miz 
mm^nrc-y;(Dmm±^s.y^ziy^yD-it, iW5(o 

no:)-)5\n\^(D^m.'ftltiMW5(Dmm-^ y^-jC^Zl yy^y 

-y-©s$, f^cDz o%(D^mp^i^u^'^m.\zmm.-^nx 

30 ti«.|ElKS«^ffi^-r -5. 

[0 0 3 2] *^c, tt^^l 5X«. MIBiS^Hi^teSfr 

wft^'^tti. m^(Dmm±.y^"ji'^y'Ty'*)-(D^-^-f5 

[0 0 3 3] Sfc, ffi^K^l 6 7!;SW*^1 8 X«. W 
*«6iB«©[51gSa«(Ci30iX> tJe3fe{C*5ViXSft«5! 

< . ±Mm^mwL^mmz&.mr^±.x±w.mL 
wi<Din%m\^m'^'Bm-^i^\zn<bti^n.=Fm^ii\.x^A 
40 ©ttT[Higs*^*^^$nxvi^tii?ss«^s^-r-5. 

[0 0 3 4] BP*.. W3j<^i6xtt, wimm.'^mmtn 
ie«ji-fe 5 ^ i7 yy'y^\zm\i^n^m.mt)^m.m-r 
s«^iii^x*^iHiKa«*«sg-r-g>. 

[0 0 3 5] WJi?«i 7x«. Mm.=f-mmtn. 
mM^\z:ii\-y^^mm^x^r> . sfriEWJi-fe 75 -7^7=1 
>7^>-y-«¥?ta >x>-9-x^)^i5igsa^^ti^-r-5. 

[0 0 3 6] *fc. 8x«. «iria«^ifiiKti-5j 

^J^R^^oDJlKfcXfJfEStJl-fe 5 S i7 n >x >it'v 
50 ^, 
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[0 0 3 7) *7t. mikmi 9nmm^m2 iTta, m 

[0 0 3 8] BP^, W^JSl 9T-«, Sfffa«^[ilgS{C*5 
CO 0 3 9] ^fz, »^«2 OT'tt, ltriatt^lHlB&{C*5 

v^T, mmmttw^mizmm.^tifc-y5<omm-ii7s.^y 

7 5 <7 i7 n >-r >-y-'\©EPJp«flEOfiffi©-rtltt, tfris 
— :tr<7)«e-fe 5 5 >;/ n >7'>-9-v©Enj!)D«SE©^4a« 

[0 0 4 0] *fc. »*iS2iT'«. tftfatt^ii]ss;c*5 

i7:3>-r>-y-ir»Sit/N*'f 77.€ffiiiiEP*p$nj.-:p, — :^ 

«EEffl«, M::^cofSS-fe 5 5 -y n >x>-y-'\E|:3!)n$n 

13:^ $ u ^ 0 i& «igr ^ . 

[0 0 4 1] 

[0 0 4 2] 0 1 2|s:%^0-||]!igJ^ffiir*3(t 

El, EI2tt^c;D#JMW®ST*^, HiciJViX. 1 (1 

A, IB) \tmm±5'S.^y^=i>y'>t)- (.KIT. miZCl 30 

^mzmmi^Ttt^mi^i 3t, mwi 3 cdm3SSI5(c*3 

mi 4 a, 1 4 b t;5^e)«^$nTVi-5. 
[ 0 0 4 3 ] 1 1 h4*0-fe 7 5 

[0 0 4 4] F^^WSl 2«^S'^-7.h<£glEiiS$-B-fc 

A g - P d O J; ;^j:»^fe«tt;^?r^fiX^^ tl"^ 

[.Q 0 4 5] ^fz. zi>7'>-tH At3>x>-y-l Bti 
[0 04 6] f^, rj>'r>itl Atn>x>-y-l BCDft 

[0 0 4 7] llfS{C^ffl-r-5±TSi!)OiT*.?B 50 
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[0 0 4 8] mt>. =3>x>-y-l Ai:3>5^>-9-l Bt 
o:3>-r>-y-<^«MtStti^^^l&©7 0%;5^?,130% 
[0 0 4 9] SAc. n>5^>-t}-l A<»:=i>7^>-tM Bt 

[0 0 5 0] ^rz. :3>x>-!tl Ai:n>x>-y-l Bi 
1 3 0 %cD^Hrt(cS^$nTt.i^;i<h, 

[0 0 5 1] ^fc, n>'r>1}- 1 A<i:3>^>1^-1 B t 

7 0 %75^?) 13 0 %0®HF*5tCiSS§nTti-S:i<»:, 
[0 0 5 2] ^fc. n>-7^>+)-l Ai:n>-x>+H 

3 0%C03gHrt(C^5t$nT^^-5Clt, 
[0 0 5 3] _hiaigHl^tciS:^$nT^i-2)n>-7^>-y-l 
Atn>7^>-tH B$fflViSC:ttCJ;0^^-r^S»« 

±mizi&n^ti^. 

[0 0 5 4] 2«[5igs*ffiT\ ;i:iTtt^@Mffi:/'j> 

ha«?rfflViTV5-5. ^ibiZ. [HlKS1S20S®2 a t 

*® 2 b (D^ti-^rnzit. n >7'>-y- 1 A, IB ^mm 

t^rzit><D'y>\i2 1a, 22ai:5>H21b, 22 

b75^®*ffi^;5:te«tc?^fiX$n. m^\zm>cim£^>\^\t 

ll?&*«2©^®{CJg^$nTVi-5— :;^07>K2 1 a 
«;^JP-3^:— ;i/2 3 ^:^^LT*®05>H 2 1 b 
J^EM^n, ^®tC^^$nTI/i-S.^tb::^«^> F 2 2 att 
7.}l—^—)U2 3S:^rbTttffi®^>K2 2 b icStt^ 

[0 0 5 5] i^. lHlSSS«©a!««. -fe^S -y^^llli] 

[0 0 5 6] ^fc, 5VitC?#|nJ-r-5«HCD7>H2 1 
a, 2 2 a taffi«)7> K 2 1 b, 22bti, SS^tX 
TVmti^ViCDT*0, XJU-3t:-;U2 3 iSBilS/'l^ — 

^Sffl<'iT#ji$-&T'bSVi. fip-S, n>-r>+HAi: 

nyy'y-^i B<o>R:^ics«i^i;«jEE*iEPin$nsJ:'5 
[0 0 5 7] ddT, mmzmmr^±-vmm-r^mm 
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C0}T'^ffiL^7:?^i5S+^^{Cf#bn^rF>T'>it 1 A, 1 

[0 0 5 8] IP-^. a>-7^>itlA, IB^ffilifca^ 

[p]S&{C*5l/iT, =i>x>1t 1 Aci:n>-J'>1t 1 BCD— :^ 

mMn&{A(Ds o%7&^?) 1 2 o%coteiartici§^$nT 

[0 0 5 9] ^tz. tt^lE)SS(C45liT, — :^C7)3>^> 
[0 0 6 0] ^fc, tt^lHlSS{Ci5V^T, n>T'>1tl 

A, 1 B^zmw-^-r T T.mBET^^mu'^nxi^^^ 

[0 0 6 1] z.n^<Dmnf)^^m&'r^mtn\:^n.j£ii^ 
•y-iA. \B\z^^x^^'r^mm\t±m\z{&ML^n 20 

[0 0 6 2]—:;^. lHl?&SS2<7)^ffl2 a{C|liS$n;^c 
3>'7^>tM AO— :^(7)^1'SP«eil 4 a^i^Ba{CJ:-:3T 
^ > K 2 1 a {c#«^M^n. ffi:^c9na5«ffi 1 4 bti 

^>H2 2 at-#«a^^nT(/^^o ^fc, lnISSS«2 

(D^®2 h\z^m^ntzziy^y^ 1 B(D—y5(D^^n 

® 1 4 aJi#ffl{Cci:oT^>K2 1 h\zmW&m^n. 

{^-:^<D9v^nM i4b^i^>K22b \zmmmm.^tvx 

[0 0 6 3] z.z.x\ mm(D^^^n?^^rz^\z\'^^ so 
y^'y^i Atziy^y^iB^^mm^t^mz. u 

>x>1f 1 Achn>5^>-tt 1 Bi)m\imt^V^t:U^^o 

[0 0 6 4] a>^>iti A, iB^umznm^^m. 
\z \t^±tmnmv^m \z'r^z.Lm^thj E^-^mx^ 

miz:^^^xiit. m:mz^m'r^±x±mMm(Dtr^mv 
m^^it^-s+^^zmn^mMm&m(Drn(omm^Lx 

:;^co® ffl 7!/W * L. V i C ^: 75^*53^*^ o T ^ o 

[0 0 6 5] m-^. mmi^miim\zsim^nrcziy5^ 4o 
>itiA, iB(D-'y5o:>^>y^y^\t. {^-:^(Dzjy'ry 

\^'J5<Dmm^^^vi7ziy^y^<o^^. ilS0 3 0%co 

®Hrt^?s^&B{cEM$nTv^^c:cho ^tz. mm 
5^l4^{aM(ciBB$nfcn y^y^ i a, i B(Z)— . 
>1t<0S$ :;^fpl(D ^^.DWS (hftk;^^ a >x >it cD:g ^ 

[0 0 6 6] mz. :i^m:mMm\z^»^mwmts.m.=f-m • 
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[0 0 6 7] 0 3ti. mja!i;;^c[H]!Sa«^S:^iS$jiffl 
L;t:3>7^>it 1 A. l B ^ffl UfcD C - D C n >a*— 

jS. 3 2tiP^^:!^;l/^(7)FET> 3 3 

lp]S&, 3 4fiy'f:t- h\ 3 5t^-r >5^i7 5', 1 A. 1 

[0 0 6 8] ItSitttig3 1 (DlEm\tFBT 3 2(7)y-X 
fcSE^^n, FET3 2 0HU-f >tSy-1'^-H3 4(7) 
:^y-H{C}*^$n^t^t{C. <>^i7^ 3 5Sr^M.T 
n >x >1t 1 A, IB CO— ^&Z>'m:^^^ 3 6a dSg^ 

>-tM A, IB commtrnMnM 3 1 <7)ftffiRo^stifi^ 

^ 3 6 btcig^t^nxi^^^^o ^blC, FET3 2(7)y- 

nt^^m^nx^^^^o 

[0 0 6 9] n)]^:^m^mm^z 3ti. m^onmTx 

/^)V7.m t cDSEEVcon^tB:^^l^> Vcon7!)^F E T 3 
2(D^-h\Zi\im^nX\^^^t^\Z. FET3 2t^:t> 

[0 0 7 0] FET3 2*^^>tt^.Oi:^{Cti, -^OV 

Tm;^75S^3 6 a7^)^5l±i;^j$n-5o H5fEiim« 
gisti. uy^y^x iBtcSiEAL, :3>^>1^-i 
A, 1 Bd^^m^n^o 

[0 0 7 1] FET 3 2 7i?^*:t:70<h^tl, itSS« 

ag3 l:?&^e,Ott8iEHFET3 2 JCct-=)T3l»f^n^o CI 
(Oh^-iy^^if Z 5(Cct-:?T^^enTlifcX:^;U:^^ 
->!i^i£ett;^i:;^j:oTtii;^f$n> 35e«;^tcJ:^ >^U- 
4^^ - U y^nmifi^^ k 3 4 ^^lt^ >T'>it 

lA, 1 BRZ/|±i;^^iS^ 3 6 afciltt^n^o 
[0 0 7 2] CCX, ttl:;^«EEVoJS. iSSSEmaSSlco 

[0 0 7 3] Vo=Vin- t /T (1) 

EP-^. mffivofi, n)V7.^t^nmi:xwM^\.tzmz 

Il]g&3 3{C^ViT> /N";UXffl t chi^fflTicolt^^A^ 

-So 

[0 0 7 4] ±faDC-DCl3>A*-^'[118S3 0T«> 

r3>x>-y- 1 A, 1 B\x^'^m\zm^^n^fz^^mM 
A, \B\z\t. mMm£^mvi\^ut^^. jsmwffi^^EP 

[0 0 7 5] L75^L*^Sfi®ffi(ci3(.^T^^. tfiaiL.fccJ: 
^tC3>x>1tlA, 1 B^lHlS&*«2CD«^tC®*f^ 

^ ^yv'y^t^^m^mmz'^mx^tzmmhtim 
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[0 0 7 6] fiP*., iI4(C7K-rJ;5lC, (ilS§affi2cD« 

IS] (C ^ *ii!)7!i^*%^ U t t L T IttBJT ^ . 

[0 0 7 7] L*^b. IilSSS1S2(D«®2 alCjgg^n 
fc=l>x>tH Ai:fflffi2 btC||g$nfc3>x>-y- 1 

it(Di5\p\ (Dal, Da 2) iflli:^©^! >x>+M B 
^i;;tt^ffiS{l:o:^i6] (Dbl. Db2) <h«5t^(CS 

[0 0 7 8] Z.<Dtz^. — :^C0n>7'>-tH Ad^G.[Elg§ 

S1S2(cejibfeSi!)<hfi&;^cr)n>x>tH B-^-^ibm^ 
««2tcejiUfcSi!j<h7J^JT%«L^^©T, 

[0 0 7 9] tSoT. =J>7^>+M A, lB(DmW)\Z^ 

[0 0 8 0] i^J. *SIMJg^«-fiJ-C$) 0 , *%M?5«il 
C-DCn>A*-:5'lH]8S3 0 lc*5!g^<&jaffi L;t*^\ M 

n >x>-y- 1 A, 1 B^<DB?mn.m.i)^'&Wi-t^nrFm 

lEl!S(C*3^iTn>5^>-tM A, 1 b ^¥jt3 >5^>-y-t 
tJ- 1 A, 1 B'v03]Jjp«BE*ipIlg;i&^^ ( 2 0 H z ~ 

2 0 KHz) (Dmw.m-Q^m-t^m.=Fm^m-f)m\i<hn 
^. 

[0 0 8 1] Sfc. 2^HMJ^ffiT«. iBl-lHiSSrt-ejlit 
Ttt 1 -rJWa >x >+)-$rffl i^^gp^lclHlgSa^ 2 (D^M 
{cB5ffibAc2^CDn>7^>-tJ-l A, 1 BS'fflt'iTSBIiCD 

[0 0 8 2] 0iJx.«\ 1^— ti]!SF^©S^J:^g|5:53-SCfflVi5. 
tlTt/i-ii2OC0:3>x>-y"T^oTt), cne>cDn>x 
>1i- JC «{S 1^ U J; ^ ;^c«EE*« EP $ nx S t # ± 
IHw^S Ih! SSS« 2 ic S «® *tf* i ^ J; ic c 
n^> 2-::3©n>-r>lt^BHfi1'ni^. ^:n?><Dn>7^> 

[0 0 8 3] ifc. S;i^2t3<D«^^lllK{C*3liT-5-n 
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c:ne>o2:poDzi>5^>itSrBHMTn«. :ine>©3> 

[0 0 8 4] 

*S;^feiCctn«'. M^JJgii^$nfc?«)i-fe7 5 i> n > 
7" > it ^ ic®?:^ <i: ;i -5 J: -5 lens U 

iceit Lfcglf)<h{t!i:^cDfI^-tr ^ 5 =1 >7^>-y-A^ ^ 
[0 0 8 5] ^eic. W*:^2fE«OfIS-lr5 5-i'i7n 

mmmco =7 > F cD-^n^'n tc^M^ nfcisii-t ^ s 
n >x>■y-^c^LT^a<i:^<i:|s|l; 

[0 0 8 6] ^fc. f»*3S3 5:?>'^3}<JS4fBtt©aB-fe 
i;«JE*«8ij!n]$n-&|q^tt«0«S-fe ^ 5 n 

H-tr 5 5 ^i- D >5^>-y-(DSIb{C J: o Ufc^T^^'lfilig 
[0 0 8 7] S^c, W*^5fH«£«f«B-{r5 5-;/i'r]> 

^n^|^^tt«roM®-b ^ 5 -7 i7 n >7'>-y-*|fifElil^ 
J;'5»c:llSLfc©T'. — :^cD«^•tr7 5';/i'n>5'>-y■ 
C(DSftiC*fUTlElif&S«*^^D»-r-5C:<i:$l»ihT 
(T>-K^ft^M'^(i:>^^^±W>zi&M.'t^z.t.t)'^-Q^^. 

[0 0 8 8] Sfc, tt5R]I6 75S»*Ja2 lE«CDIlIg& 

50 *^e.IlIi^S«icfejlL-fctg®)<!:fi!i::^©«)l-ir7 5-;/i'n 
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[01] ^S^i^w-^^^J^^.lc^ott^WS-fe^S^yi'n 
> X >+)- © [llSSSK^^ t>cffi ^ ^-r #JM Sff ® 0 

[0 3] :^^BM<D-mmmmizi6»^mm±^i^y^^ 

[01] 
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[04] *%BjO— ^M?^^JC*3tt^«S-fe7 5^yi7n 
[«F^OfiW] 

lA, 1 B-WH-tr^-S -yi:7Z]>x>+l-, ll--i5l«#: 
12-rtg!5«g. 13--mi$; 14 a, 14b--^1^ 

gp«M> 2-ii]s&a«. 2 a -mm. 2 b ■■■mm. 21 

a, 2 1b, 2 2 a, 2 2 b — 7>H. 2 3 

3 0-DC-DCn>/N'-^|18S, 3 1 •••itJStfl: 
10 3 2-P^-v^^;i/SiCDFET, 3 3 •••/t;l/Xi|ilie3a 

lHlS&. 3 4-"5^-f ^- h\ 3 S-'-f >^^57:$'. 3 6 a- 

3 6 h-mm^^o 

[0 2] 




[0 3] 
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